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At temperate latitudes, organisms use annual changes in daylength (photoperiod) to synchronise seasonal physiology and behaviour. In mammals, photoperiodic responses depend on a master neural circadian pacemaker in the hypothalamic suprachiasmatic nuclei (SCN) [1] . Because circadian rhythm generation depends upon the rhythmic RNA expression of a small group of canonical clock genes [2] , it is possible to study the effects of light on oscillations within the SCN by in situ hybridisation histochemistry. In this way, desynchronisation of SCN sub-regions has been demonstrated following 'splitting' of circadian behaviour patterns by constant light exposure, exposure to short period (22 hr) light-dark cycles and lighting manipulations that model jet lag [3] [4] [5] . Here, we report marked regional differences in gene expression rhythms along the rostro-caudal axis of the SCN after acclimation to photoperiods mimicking the seasonal variation in daylength occurring at temperate latitudes.
We first acclimated groups of Siberian hamsters (Phodopus sungorus) to either long (16 hr light:8 hr dark) or short (8 hr light:16 hr dark) photoperiods (LP and SP, respectively), and verified their adaptation to these photoperiods by assay of pineal melatonin synthesis (see Figure S1 in Supplemental Data). We collected brain tissue at 2 hr sampling intervals, cut coronal sections and assayed the RNA expression of three circadian Figure S2) . to midday differing for each gene Rhythmic expression of per2, (Figure 1 and Table S1 ). Under rev-erbα α and dbp was LP, the caudal peak of photoperiod-dependent in both expression of all three genes the rostral and caudal SCN advanced, while no effect or a (p<0.01 for photoperiod x time slight delay in expression interaction by two-way ANOVA; occurred in the rostral SCN. This Figure 1 ), so we fitted the first differential photoperiodic Our data are consistent with photoperiod-dependent organisation of phase variation in a rostro-caudal plane in the Siberian hamster SCN: large phase changes occurring in caudal regions and relatively minor effects occurring rostrally. Interestingly, similar asymmetry is seen in the electrical activity of horizontal SCN slices in another seasonal rodent, the Syrian hamster ( [8] , but see [9] for mice and rats): LP exposure produces a clear advance in onset of a morning peak of electrical activity, but has little effect on a distinct evening peak. These data support the view that structural heterogeneity in the response of the SCN to day-length underlies calendar function in seasonal mammals [10] .
